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Description 
WINDOW POSITIONING APPARATUS 

Cross Reference to Related Applications 

[0001] This application claims the benefit of U.S. provisional ap- 
plication Serial No. 60/470,269 filed May 14, 2003. 
Background of Invention 

[0002] 1. Field of the Invention 

[0003] The present invention relates to an apparatus for posi- 
tioning a vehicle window. 
[0004] 2. Background Art 

[0005] Window lift mechanisms are used to raise and lower win- 
dow panels relative to a vehicle door cavity. Examples of 
such window lift mechanisms are disclosed in U.S. Patent 

No. 6,427,385 and U.S. Patent No. 6,546,674. 
Summary of Invention 

[0006] According to one aspect of the present invention, an ap- 
paratus for positioning a window in a vehicle is provided. 
The apparatus includes a lift mechanism and a strut. The 



lift mechanism is disposed on a mounting surface and 
configured to move tlie window between a raised position 
and a lowered position. The strut has a first end disposed 
on the mounting surface and a second end adapted to en- 
gage the window. The strut biases the window toward the 
raised position. 

[0007] jhe lift mechanism may include a guide track, a carriage, 
and a link. The guide track is configured to be attached to 
the mounting surface. The carriage is movably coupled to 
the guide track. The link is connected to the carriage at a 
lower end and connected to the window at an upper end. 

[0008] A window bracket may be connected to the window. The 
link and the strut may be pivotally attached to the window 
bracket. 

[0009] Jhe carriage may include a roller for engaging the guide 
track. The guide track may have a plurality of external 
surfaces. The carriage may have a plurality of rollers. The 
plurality of rollers may be configured to engage the exter- 
nal surfaces of the guide track. 

[0010] The window may include first and second glass layers. The 
first layer may include a projection that extends past the 
second layer. The projection may include a narrow portion 
adapted to slide within a channel. 



[001 1] According to another aspect of the invention, an appara- 
tus for positioning a window disposed in a closure of a 
vehicle is provided. The closure includes a channel for re- 
ceiving a portion of the window and a mounting surface. 
The apparatus includes a guide track, a carriage, a link, 
and an actuator. The guide track is configured to be at- 
tached to the mounting surface. The carriage has a plural- 
ity of rollers adapted to engage the guide track. The link 
is connected to the carriage at a first end and connected 
to a first window bracket at a second end. The actuator 
moves the carriage along the guide track. The plurality of 
rollers roll along the guide track to move the window be- 
tween a raised position and a lowered position. 

[0012] The apparatus may include a first strut attached to the 

first window bracket and a second strut attached to a sec- 
ond window bracket. 

[0013] The window may include a plurality of layers. The window 
may also include an edge treatment disposed proximate 
to the edge of a second layer that is configured to inhibit 
moisture intrusion between the plurality of layers. 

[0014] According to another aspect of the invention, an appara- 
tus for raising and lowering a window disposed in a door 
of a vehicle is provided. The apparatus includes a guide 



track, a carriage, a link, a window regulator assembly, and 
a strut. The guide track is configured to be attached to a 
door body. The carriage includes a plurality of rollers con- 
figured to engage the guide track. The link is attached to 
the carriage at a first end and adapted to engage the win- 
dow at a second end. The link may be pivotally attached 
to the carriage by a pin. The window regulator assembly is 
adapted to move the carriage between a raised position 
and a lowered position. The strut is attached to the door 
body at a first end and adapted to engage the window at a 
second end. The strut is configured to bias the window 
toward the raised position. 
[0015] The apparatus may include a window release assembly. 
The window release assembly may include a release cable 
attached to the pin. Application of sufficient force on the 
release cable may disengage the pin and allow the window 
to move independent of the carriage. A release cable 
guide through which the release cable passes may be dis- 
posed proximate the strut. 
Brief Description of Drawings 

[0016] Figure 1 is a cutaway perspective view of a vehicle closure 

including a window positioning apparatus. 
[0017] Figure 2 is an exploded perspective view of a portion of a 



lift mechanism. 
[0018] Figure 3 is a perspective view of a carriage. 

[0019] Figure 4 is a section view of tlie veliicle closure along sec- 
tion 4-4. 
Detailed Description 

[0020] Referring to Figure 1, a closure 10 for a vehicle is shown. 
A vehicle closure is an assembly that is movably attached 
to a vehicle body and is configured to cover one or more 
body openings when disposed in a closed position. Vehi- 
cle closures include doors, tailgates, and other compo- 
nents. In the embodiment shown in Figure 1, the closure 
10 is configured as a vehicle door. 

[0021] The closure 10 includes an outer panel 12 and an inner 

panel 14. The outer panel 12 may form an exterior vehicle 
surface. The outer panel 12 may have any have any suit- 
able configuration and may be made of any suitable ma- 
terial, such as fiberglass, a polymeric material, or a metal 
like steel or aluminum. 

[0022] The inner panel 14 may help provide structural support 
for the closure 10. The inner panel 14 may be positioned 
between the outer panel 12 and an interior trim panel (not 
shown). The inner panel 14 may have any suitable config- 



uration and may be made of any suitable material. 
[0023] A window positioning apparatus 16 may be positioned in 
the closure 10. The window positioning apparatus 16 in- 
cludes a window 18 and a lift mechanism 20. The lift 
mechanism 20 is configured to move the window 18 be- 
tween a raised position as shown in Figure 1 and a low- 
ered position. The window positioning apparatus 16 may 
be connected to the outer and/or inner panels 12,14. In 
the embodiment shown, the window positioning appara- 
tus 16 is attached to the inner panel 14 along a mounting 
surface. 

[0024] The window 18 may have any suitable configuration and 
may be made from any suitable material(s), such as glass 
and/or polycarbonate. Moreover, the window 18 may have 
a ballistic or "bulletproof construction as discussed in 
further detail below. 

[0025] Referring to Figures 1 and 2, the lift mechanism 20 in- 
cludes a guide track 22, a carriage 24, a link 26, and an 
actuator or window regulator 28. In addition, the lift 
mechanism 20 may include a strut 30 and a window 
bracket 32. 

[0026] The guide track 22 is disposed on the closure 10 and may 
be oriented substantially parallel to the direction of win- 



dow travel. In the embodiment shown, the guide track 22 
has a tubular configuration and a square cross-section. 
However, the guide track 22 may have any suitable con- 
struction, number of sides, or shape. In addition, the 
guide track 22 may be made of any suitable material, such 
as a polymeric material or a metal like stainless steel. 

[0027] Referring to Figures 2 and 3, the carriage 24 is shown in 
more detail. The carriage 24 is adapted to engage a guide 
track 22. The carriage 24 includes one or more rollers 40 
and may include one or more flanges 42. 

[0028] The rollers 40 are rotatably disposed on the carriage 24 
and are adapted to engage the guide track 22. In the em- 
bodiment shown, the carriage 24 includes eight rollers. 
However, the carriage 24 may be configured with a 
greater or lesser number of rollers. The rollers 40 may be 
made of any suitable material, such as brass or nylon. 

[0029] The rollers 40 may have any suitable positioning or orien- 
tation. For example, one or more rollers 40 may engage a 
surface of the guide track 22. In the embodiment shown, 
the rollers 40 are organized in four pairs such that each 
pair of rollers contacts a different surface of the guide 
track 22. The rollers 40 may be positioned in a staggered 
or offset configuration along the length of the guide track 



22. 

[0030] The flange 42 may be positioned on tlie carriage 24 on a 
side opposite the rollers 40. In the embodiment shown, 
two flanges 42 are employed. Each flange 42 may include 
an aperture 44. The aperture 44 is configured to receive a 
carriage pin 46 that pivotally connects the link 26 to the 
carriage 24. Optionally, a bushing (not shown) may be in- 
serted in the aperture 44 to inhibit wear. 

[0031] The link 26 includes a first end 48 and a second end 50. 
The first end 48 is pivotally attached to the carriage 24 
with the carriage pin 46 as previously described. Similarly, 
the second end 50 is pivotally attached to the window 
bracket 32 with a bracket pin 52. The link 26 may have 
any suitable configuration and may be made of any suit- 
able material, such as metal or a polymeric material. 

[0032] The window regulator 28 is mounted on the closure 10. In 
the embodiment shown, the window regulator 28 is at- 
tached to the inner panel 14. The window regulator 28 in- 
cludes a motor and drum assembly 60, a first cable 62, 
and a second cable 64. The first and second cables 62,64 
are connected to the motor and drum assembly 60 at a 
first end and connected to the carriage 24 at a second 
end. More specifically, the first and second cables 62,64 



are connected to first and second attachment blocks, 
66,68, respectively. Optionally, the first and second cables 
62,64 may be guided by pulleys 70. 

[0033] The motor and drum assembly 60 is configured to wind or 
pull the first cable 62 when the drum rotates in a first di- 
rection. Likewise, the motor and drum assembly 60 winds 
or pulls the second cable 64 when the drum rotates in the 
opposite direction. The carriage 24 and window 18 move 
toward a raised position when sufficient force is exerted 
on the first cable 62. Likewise, the carriage 24 and win- 
dow 18 move toward a lowered position when sufficient 
force is exerted on the second cable 64. 

[0034] One or more struts 30 may be employed to help move the 
window 18. More specifically, the strut 30 counterbal- 
ances the weight of the window 18 and is configured to 
bias the window 18 toward the raised position. The strut 
30 permits a conventional window regulator to be used to 
actuate heavy windows, such as ballistic glass panels. 
Moreover, the strut 30 helps reduce the time needed to 
close the window 18. Reduced closing time is desirable in 
high security vehicles, such as armored cars or 
limousines, to rapidly position the window in the protec- 
tive raised position. Any suitable strut may be used, such 



as a Lift-0-Mat®gas-filled strut manufactured by Stabilus 
GmbH. 

[0035] In the embodiment shown, two struts 30 are employed. 
The struts 30 are pivotally attached to the inner panel 14 
at the lower ends and pivotally connected to window 
brackets 32 at the upper ends. Optionally, the struts 30 
may be attached to a common window bracket. 

[0036] The window bracket 32 is configured to receive the win- 
dow 18. The window bracket 32 may have any suitable 
shape, such as a U-shaped cross-section. The window 
bracket 32 may be attached to the window 18 with an ad- 
hesive, such as Plexus™ EP series adhesive made by Illi- 
nois Tool Works. A ball stud may be disposed on the win- 
dow bracket 32 to engage a strut 30. Likewise, a flange 
may be disposed on the window bracket 32 to receive the 
link 26. 

[0037] The window positioning apparatus 16 may also include a 
manual release system 80. The manual release system 80 
includes a release cable 82 having a pull ring 84. The re- 
lease cable 82 is attached at a distal end to the carriage 
pin 46. Force is transmitted through the release cable 82 
to disengage the carriage pin 46 when the pull ring 84 is 
pulled. The carriage 24 and the link 26 are decoupled 



when the carriage pin 46 is disengaged. Decoupling of the 
carriage 24 and the linl< 26 allows the window 18 to be 
manually positioned. More specifically, the window 18 
may be grasped and pulled upward or pushed downward 
when the carriage pin 46 is removed. Manual window po- 
sitioning is desirable in the event of a mechanical or elec- 
trical failure in the vehicle. 
[0038] The pull ring 84 may be disposed in any accessible loca- 
tion. In the embodiment shown, the pull ring 84 is posi- 
tioned along an end surface 86 of the closure 10. Option- 
ally, the pull ring 84 may be concealed by a cover or layer 
of tape. 

[0039] The manual release system 80 may include a cable guide 
88. The cable guide 88 may have any suitable configura- 
tion and may be made of any suitable material, such as 
nylon. In the embodiment shown, the cable guide 88 is 
disposed on a strut 30. The release cable 82 is routed 
through a through hole to inhibit rattling, tangling, and/or 
binding. 

[0040] A securing pin 90 may be used to inhibit window move- 
ment. The securing pin 90 is inserted through an aperture 
92 in the closure 10. The aperture 92 may be disposed in 
any suitable location, such as in an interior trim panel. In 



the embodiment shown, the aperture 92 is configured to 
allow the securing pin 90 to be inserted under a raised 
window to inhibit downward movement toward the low- 
ered position. Manual release and securing of a window is 
desirable in high security vehicles to permit a malfunc- 
tioning window to be raised and secured to better protect 
vehicle occupants. 
[0041] jhe window positioning apparatus 16 of the present in- 
vention may be desirable for use with "heavy" windows, 
such as a ballistic glass. Ballistic glass may include a plu- 
rality of layers that make it much heavier than a conven- 
tional single-ply window. For example, a single-ply door 
window may weigh between 5 to 10 pounds, while a 40 
mm thick ballistic window may weigh in excess of 60 
pounds. 

[0042] Referring to Figure 4, one embodiment of a ballistic or 

"bulletproof" window is shown. The window 18 includes a 
plurality of layers. The layers may have any suitable con- 
figuration and may be made of any suitable material, such 
as glass or polycarbonate. In the embodiment shown, 
there are four glass layers 100,102,104,106 and four 
polycarbonate layers 108,110,112,114 configured in an 
alternating arrangement. Any number, combination, or ar- 



rangement of layers may be employed. In addition, the 
window 18 may include two additional inner layers 
116,118 made of polyurethane and polycarbonate, re- 
spectively. 

[0043] A black band or tint layer 120 may be disposed on or 
within one or more of the layers. In the embodiment 
shown, the tint layer 120 is disposed between the third 
polycarbonate layer 112 and the fourth glass layer 106. 
The tint layer 120, which may be a ceramic paint, may be 
disposed in any suitable location, such as near the 
perimeter of the window 18. 

[0044] An edge treatment 122 may be disposed around the win- 
dow perimeter. The edge treatment 122 helps seal the 
window 18 to inhibit contamination and/or moisture in- 
trusion between the layers 100-114. The edge treatment 
122 may be made of any suitable material, such as ure- 
thane, that is compatible with the physical and chemical 
properties of the layers 100-114. 

[0045] In one embodiment, the outside or first glass layer 100 
includes a projection 124. The projection 124 extends 
from the window 18 along a portion the window perime- 
ter. The projection 124 is adapted to engage the window 
channel 126 of the closure 10. 



[0046] jhe projection 124 may include a narrow portion 128. Tlie 
narrow portion 128 is desirable when the thickness of the 
projection layer exceeds the width of the window channel 
126. The narrow portion 128 allows a "thick" window to 
be installed without modification to the original window 
channel 126. 

[0047] Jhe narrow portion 128 may be made in any suitable 

manner, such as by grinding one or more surfaces of the 
layer having the projection 124. A transition portion 130 
to the narrow portion 128 may be curved or contoured to 
improve stress distribution. 

[0048] A method of forming a multi-layer window will now be 
described. First, the glass and polycarbonate layers are 
formed with the appropriate curvature and dimensions. 
This step may include forming the narrow portion 128. 
For example, one or more layers may be ground with an 
appropriate tool, such as a carbide or diamond cutter, to 
create the narrow portion 128. Second, the tint layer 120 
is applied to one or more of the material layers as needed. 
Third, the layers are assembled and laminated or bonded 
together, such as with an autoclave. Finally, the edge 
treatment 122 is applied to the appropriate layers to seal 
the window perimeter. 



[0049] While the best mode for carrying out the invention has 
been described in detail, those familiar with the art to 
which this invention relates will recognize various alterna- 
tive designs and embodiments for practicing the invention 
as defined by the following claims. 



